Antiepileptic drugs affect neuronal androgen signaling via a cytochrome P450-dependent pathway.
Recent data imply an important role for brain cytochrome P450 (P450) in endocrine signaling. In epileptic patients, treatment with P450 inducers led to reproductive disorders; in mouse hippocampus, phenytoin treatment caused concomitant up-regulation of CYP3A11 and androgen receptor (AR). In the present study, we established specific in vitro models to examine whether CYP3A isoforms cause enhanced AR expression and activation. Murine Hepa1c1c7 cells and neuronal-type rat PC-12 cells were used to investigate P450 regulation and its effects on AR after phenytoin and phenobarbital administration. In both cell lines, treatment with antiepileptic drugs (AEDs) led to concomitant up-regulation of CYP3A (CYP3A11 in Hepa1c1c7 and CYP3A2 in PC-12) and AR mRNA and protein. Inhibition of CYP3A expression and activity by the CYP3A inhibitor ketoconazole or by CYP3A11-specific short interfering RNA molecules reduced AR expression to basal levels. The initial up-regulation of AR signal transduction, measured by an androgen-responsive element chloramphenicol-acetyltransferase reporter gene assay, was completely reversed after specific inhibition of CYP3A11. Withdrawal of the CYP3A11 substrate testosterone prevented AR activation, whereas AR mRNA expression remained up-regulated. In addition, recombinant CYP3A11 was expressed heterologously in PC-12 cells, thereby eliminating any direct drug influence on the AR. Again, the initial up-regulation of AR mRNA and activity was reduced to basal levels after silencing of CYP3A11. In conclusion, we show here that CYP3A2 and CYP3A11 are crucial mediators of AR expression and signaling after AED application. These findings point to an important and novel function of P450 in regulation of steroid hormones and their receptors in endocrine tissues such as liver and brain.